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SUMMARY 


■ 


Information  on  utility  systems  and  other  long  conductors  has 
been  collected  for  the  Study  Area  and,  within  Michigan,  an 
adjacent  10-mile  fringe  area.  All  data  and  tables  in  this 
narrative  include  the  Study  Area  and  the  10-mile  fringe 
area.  Utility  systems  and  other  long  conductors  discussed 
include:  electrical  transmission  and  distribution  systems, 

telephone  systems,  pipelines,  railways,  special  purpose 
mission-related  long  conductors  and  metallic  fences. 

Six  electric  power  companies  or  co-ops  serve  the  Study  Area 
(Figure  1) . The  two  largest  power  companies  providing 
service  are  Wisconsin  Michigan  Power  Company  (WMPC)  and 
Upper  Peninsula  Power  Company  (UPPC) . Together,  they  gen- 
erate approximately  484  MW  (90  percent)  of  the  electrical 
energy  used  within  the  Study  Area.  Marquette  Board  of  Light 
and  Power  also  has  a generating  capacity  of  57.2  MW  bringing 
the  total  energy  generated  and  used  within  the  area  to 
approximately  541.2  MW.  The  remaining  three  companies 
purchase  their  electrical  energy  for  resale  primarily  from 
WMPC  or  UPPC. 

It  is  estimated  that  WMPC  has  approximately  2,264  miles  and 
UPPC  has  2,276  miles  of  transmission  and  distribution  lines 
in  the  Study  Area.  The  four  other  power  companies  within 
the  area  have  851  miles  of  lines  bringing  the  total  to 
approximately  5,391  miles,  not  including  short  lines  or 
drops  less  than  300  feet  in  length. 

The  Study  Area  telephone  system  has  37  central  offices  and 
approximately  800  route  miles  of  open  wire  line  and  2,200 
sheath  miles  of  telephone  cable. 

Several  major  metal  pipelines  in  the  area  transport  petro- 
leum products  and  natural  gas.  They  range  in  size  from  2- 
inch  diameter  to  36-inch  diameter,  with  a total  of  approx- 
imately 550  miles  of  pipeline  within  the  Study  Area. 

There  are  six  commerical  railroads  in  the  Study  Area  with  a 
total  track  length  of  approximately  750  miles.  These  are 
freight  lines,  with  different  types  of  communication  systems 
along  their  routes.  Railroads  are  also  discussed  in  the 
Transportation  Data  Report  and  are  shown  on  the  Transportation 
Data  Map  (Book  7) . 

Fences  are  most  numerous  in  agricultural  regions  within  the 
Study  Area.  They  are  usually  three  or  four  strands  of 
barbed  wire  in  lengths  of  a few  hundred  to  a few  thousand 
feet.  The  most  substantial  fences  are  associated  with 
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Figure  1.  POWER  COMPANY  SERVICE  AREAS 
Source:  Williams  & Works  (March  5,  1976) 
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institutions  and  mining  areas.  Also,  highways  have  many 
sections  equipped  with  steel  guard  rails  or  cables  up  to 
1,000  feet  long. 

Other  long  conductors  in  the  Study  Area  include  utility 
lines  and  tracks  in  active  mines,  utility  lines  at  K.  I. 
Sawyer  Air  Force  Base,  coaxial  cable  for  TV  signal  distri- 
bution, and  steel  cables  associated  with  ski  lifts. 
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EVOLUTION 


Anticipated  Future  Conditions 


Electrical  Transmission  and  Distribution  Systems 

The  Upper  Peninsula  Power  Company  has  seven  new  138  kV  lines 
under  construction.  They  are  also  proposing  to  rebuild  an 
existing  69  kV  line  from  Houghton  to  provide  138  kV  service 
and  to  construct  a White  Pine  line  and  substation  to  serve 
the  new  line.  These  are  shown  on  the  Utilities  Data  Map. 

The  Upper  Peninsula  Power  Company  is  also  planning  to  build 
an  80  MW  plant  by  1980  in  the  Houghton-Hancock  area.  The 
type  of  fuel  to  be  used  has  not  been  determined  as  yet.  The 
Cliffs  Electrical  Service  Company  is  also  studying  various 
sites  for  a 500  MW  coal-fired  plant.  Three  80  MW  coal-fired 
units  are  under  construction  by  UPPC  for  completion  in  1978. 

The  Wisconsin  Michigan  Power  Company  had  no  information 
readily  available  on  projected  time-phased  growth  of  addi- 
tional support  facilities. 

The  Marquette  Board  of  Light  and  Power  has  plans  to  build  a 
43  MW  coal-fired  steam  turbine  generating  plant.  It  is 
expected  that  this  generating  facility  will  be  in  operation 
by  approximately  1980  and  will  provide  approximately  25  per- 
cent of  its  load  to  areas  outside  the  city.  The  Marquette 
Board  of  Light  and  Power  also  plans  to  extend  69  kV  lines  to 
loop  the  city.  A new  substation  is  also  planned  on  the  west 
side  of  the  city  (69  kV  to  12.5  kV)  with  a tentative  capa- 
city of  12,000  kVA. 

The  Crystal  Falls  Electric  and  Water  Department  is  currently 
changing  the  distribution  voltage  from  2,400  volts  to  12,400 
volts.  No  indication  has  been  given  for  additional  support 
facilities. 

The  Ontonagon  County  Rural  Electrification  Association's 
existing  lines  are  carrying  approximately  80  to  90  percent 
of  their  maximum  load.  The  REA  plans  to  change  lines  in  the 
Aura  area  from  7.2  kV  to  14.4  kV  and  convert  some  single 
phase  lines  to  three  phase. 

Company  officials  of  Alger  Delta  Cooperative  Electrical 
Association  estimate  a normal  expansion  of  the  entire  system 
at  approximately  10  percent  annually. 
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Telephone  Systems 

The  Huron  Mountain  exchange  area  recently  assigned  to  the 
Upper  Peninsula  Telephone  Company  will  not  have  complete 
plans  until  approximately  October  1976.  The  initial  phase 
will  include  approximately  100  miles  of  cable  lines. 

Michigan  Bell,  the  largest  telephone  company  in  the  Study 
Area,  estimates  a plant  growth  rate  of  approximately  one 
percent  per  year  in  the  area.  There  will  be  no  new  open 
wire  construction.  Increased  capacity  for  local  service 
will  generally  be  provided  by  additional  buried  cable  fol- 
lowing existing  service  routes.  Trunk  line  routes  requiring 
additional  capacity  will  be  supplemented  by  radio-relay 
rather  than  by  additional  cable. 

Based  on  system  planning  maps  for  Midway  Telephone  Company 
it  is  expected  that  their  plant  will  be  virtually  all  buried 
cable  by  1980,  with  approximately  a 12  percent  increase  in 
total  miles  of  line  within  the  period  1975  to  1980. 

Pipeline  Systems 

There  are  no  indications  by  the  major  pipeline  companies  in 
the  Study  Area  of  any  major  expansion  in  the  future. 

Railway  Systems 

The  expansion  of  mining  activity  in  the  Upper  Peninsula  has 
had  a significant  impact  on  the  railroad  lines  operating  in 
the  region.  According  to  the  Michigan  Railroad  Plan,  Phase 
II  Report,  every  railroad  line  in  the  Upper  Peninsula  is 
solvent,  and  this  is  the  only  region  that  has  no  railroad 
lines  affected  by  the  Railroad  Reorganization  Act  of  1973. 
The  entire  Upper  Peninsula  has  only  three  pending  abandon- 
ment cases.  The  only  line  within  the  Study  Area  petitioned 
for  abandonment  is  the  Chicago,  Milwaukee,  St.  Paul  and 
Pacific  Railroad's  Republic-Champion  line.  Just  to  the  east 
of  the  Study  Area,  the  Soo  Line's  Rapid  River-Eban  Junction 
line  has  been  petitioned  for  abandonment. 


5 


DISTINCTIVE  UNITS  AND  CHARACTERISTICS 


The  Utilities  Data  Map  depicts  the  electrical  transmission 
and  distribution  systems,  telephone  systems  and  pipelines. 

The  railways  have  been  shown  on  the  Transportation  Data  Map. 
All  incorporated  areas  with  a population  of  2,000  or  more, 
plus  a buffer  zone  of  one  mile,  are  excluded  from  detailed 
study  although  some  transmission  lines  have  been  shown  in 
these  areas  for  the  sake  of  continuity.  Other  areas  ex- 
cluded from  the  study  are  the  Huron  Mountain  Club  and  the 
McCormick  Experimental  Forest. 

Electrical  Transmission  and  Distribution  Systems 

The  electrical  power  network  within  the  Study  Area  and  sur- 
rounding fringe  area  closely  approximates  the  rural  road 
pattern  and  utilizes  the  public  road  rights-of-way  . The 
Utilities  Data  Map  shows  the  operating  plants,  switching  and 
substations.  The  routes  with  transmission  lines  (69kV  to 
138  kV) , three  phase  distribution  lines  (7.2  kV  to  33  KV) 
single  phase  distribution  lines  and  underground  lines  are 
identified.  There  are  few  underground  lines  in  the  Study 
Area  and  there  is  no  indication  that  the  number  of  under- 
ground lines  will  significantly  increase  in  the  future. 

There  are  six  major  power  companies  who  provide  electrical 
utility  service  within  the  Study  Area  and  whose  systems  are 
delineated  on  the  Utilities  Data  Map.  They  are  as  follows: 
Upper  Peninsula  Power  Company  (UPPC) , Wisconsin  Michigan 
Power  Company  (WMPC) , Marquette  Board  of  Light  and  Power 
(MBL&P ) , Crystal  Falls  Electric  and  Water  Department  (CFE&WD) , 
Alger  Delta  Cooperative  Electrical  Association  (ADCEA) , and 
Ontonagon  County  Rural  Electrification  Association  (OCREA) . 

The  two  largest  power  companies  providing  service  in  the 
Study  Area  are  Wisconsin  Michigan  Power  Company  (WMPC)  and 
Upper  Peninsula  Power  Company  (UPPC) . Together,  they  gen- 
erate approximately  484  MW  (90  percent)  of  the  electrical 
energy  used  within  the  Study  Area.  Marquette  Board  of  Light 
and  Power  also  has  a generating  capacity  of  57.2  MW  bringing 
the  total  energy  generated  and  used  with  the  area  to  approx- 
imately 541.2  MW.  The  remaining  three  companies  purchase 
their  electrical  energy  for  resale  primarily  from  WMPC  or 
UPPC. 

Wisconsin  Michigan  Power  Company  generates  all  Upper  Penin- 
sula electrical  energy  with  hydro  units  while  Upper  Penin- 
sual  Power  Company  generates  92  percent  with  coal-fired 
steam  units,  2.6  percent  with  diesel  oil  fired  units,  and 
5.4  percent  with  hydro  units. 
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It  is  estimated  that  WMPC  has  approximately  2,264  miles  and 
UPPC  has  2,276  miles  of  transmission  and  distribution  lines 
in  the  Study  Area.  The  four  other  power  companies  within 
the  area  have  851  miles  of  lines  bringing  the  total  to 
approximately  5,391  miles,  not  including  short  lines  or 
drops  less  than  300  feet  in  length. 

Upper  Peninsula  Power  Company  (UPPC) 

The  Upper  Peninsula  Power  Company  provides  service  to  95 
communities  and  adjacent  areas  and  furnishes  energy  for 
resale  to  four  municipalities  and  three  other  electric 
utility  companies  in  the  Upper  Peninsula.  This  includes 
most  of  the  northern  and  central  portions  of  the  Study  Area. 

The  Upper  Peninsula  Power  Company  has  a widespread  system 
utilizing  138  kV,  69  kV  and  33  kV  transmission  voltages. 

The  Upper  Peninsula  Power  Company  has  2,276  miles  of  trans- 
mission and  distribution  lines  in  the  Study  Area. 

Wisconsin  Michigan  Power  Company  (WMPC) 

Although  the  main  headquarters  of  Wisconsin  Michigan  Power 
Company  are  located  in  Milwaukee  and  Appleton,  Wisconsin, 
the  service  area  extends  throughout  east  central  and  north- 
ern Wisconsin  and  into  the  Upper  Peninsula  of  Michigan. 

Power  service  is  provided  in  the  south  central  portion  of 
the  Upper  Peninsula  primarily  in  Iron  and  Dickinson  Counties. 

In  the  Upper  Peninsula,  Wisconsin  Michigan  Power  Company 
power  is  all  produced  by  hydro  plants  on  the  Menominee, 

Brule,  Pine,  Sturgeon,  Michigamme  and  Paint  Rivers.  Some 
power  could  be  provided  by  the  Point  Beach  Nuclear  Plant 
located  to  the  south  in  Wisconsin. 

Although  the  total  system  load  is  currently  439,000  KW,  only 
95,362  KW  is  utilized  in  the  Study  Area. 

Within  the  Upper  Peninsula,  Wisconsin  Michigan  Power  Company 
develops  its  power  primarily  on  the  Brule  and  Menominee 
Rivers  on  the  border  between  Michigan  and  Wisconsin.  Power 
is  generated  at  480  V,  2.3  kV,  4.16  kV,  6.6  kV  and  6.9  kV 
and  stepped  up  to  69  kV  for  transmission  throughout  the 
area.  In  limited  areas,  the  7.2  kV,  12.47  kV  or  13.8  kV 
distribution  system  is  utilized  for  transmitting  outputs 
from  hydro  generating  stations. 


Within  the  Study  Area,  Wisconsin  Michigan  Power  Company  has 
2,264  miles  of  both  transmission  and  distribution  lines. 

Marquette  Board  of  Light  and  Power  (MBL&P) 

The  Marquette  Board  of  Light  and  Power  services  the  entire 
City  of  Marquette  and  a large  area  adjacent  to  the  City  in 
all  directions. 

Within  the  Study  Area,  Marquette  Board  of  Light  and  Power 
has  191.6  miles  of  both  transmission  and  distribution  lines. 

Ontonagon  County  Rural  Electrification  Association  (OCREA) 

The  Ontonagon  County  REA  serves  three  portions  of  the  rural 
area  in  the  western  part  of  the  Study  Area.  The  Ontonagon 
County  REA  is  interconnected  with  and  purchases  all  electri- 
cal energy  from  the  Upper  Peninsula  Power  Company  and  the 
Wisconsin  Michigan  Power  Company. 

Within  the  Study  Area,  Ontonagon  County  Rural  Electrifica- 
tion Association  has  141  miles  of  7.2  kV/12.5  kV  transmis- 
sion and  distribution  lines. 

Alger  Delta  Cooperative  Electrical  Association  (ADCEA) 

Alger  Delta  is  a Rural  Electrif ication  Association  Co-op 
serving  a large  portion  of  the  rural  area  in  the  south  and 
eastern  portions  of  the  Study  Area.  The  Co-op  purchases  all 
electrical  energy  from  Wisconsin  Michigan  Power  Company, 
Upper  Peninsula  Power  Company,  and  Marquette  Board  of  Light 
and  Power. 

Within  the  Study  Area,  Alger  Delta  Cooperative  Electrical 
Association  has  488  miles  of  7.2/12.5  kV  transmission  and 
distribution  lines. 

Crystal  Falls  Electric  and  Water  Department  (CFE&WD) 

The  Crystal  Falls  Electric  and  Water  Department  primarily 
serves  areas  within  the  City  of  Crystal  Falls;  however,  they 
do  extend  service  to  a large  rural  area  to  the  west  of  the 
City. 

Within  the  Study  Area,  Crystal  Falls  Electric  and  Water 
Department  has  30  miles  of  2.4  kV  and  12.5  kV  transmission 
and  distribution  lines. 
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Rights-of-Way 

Except  in  rare  cases  where  property  has  been  deeded  to  or  is 
owned  by  the  power  companies  the  transmission  and  distribu- 
tion lines  are  located  in  ea  ments  or  road  Rights-of-Way. 

The  transmission  lines  of  the  Upper  Peninsula  Power  Company 
are  generally  on  easements  of  approximately  100  to  110  feet 
in  width.  Approximately  ten  percent  are  owned  Rights-of-Way. 
Nearly  all  distribution  lines  are  on  public  Rights-of-Way. 

When  this  is  not  possible  separate  easements  are  obtained 
from  individual  property  owners.  Other  lines  are  on  co-use 
right-of-way  arrangement  with  local  telephone  companies. 

The  Wisconsin  Michigan  Power  Company's  69  kV  transmission 
lines  are  generally  located  within  100-foot  easements.  Dis- 
tribution lines  at  13.8  kV  and  lower  voltages  are  generally 
located  in  road  Rights-of-Way  or  in  trim  easements  15  feet 
on  either  side  of  the  transmission  line. 

Marquette  Board  of  Light  and  Power's  and  Crystal  Falls 
Electric  and  Water  District's  transmission  lines  are  gener- 
ally on  public  road  Rights-of-Way.  Some  distribution  lines 
of  MBL&P  are  on  private  property  with  20- foot  easements.  In 
some  areas  these  power  companies  share  poles  with  telephone 
companies. 

In  Baraga  County,  which  Ontonagon  County  Rural  Electrifi- 
cation Association  services,  all  transmission  and  distribu- 
tion lines  are  34  feet  off  the  centerline  of  road  Rights- 
of-Wway,  or  approximately  one  foot  outside  the  public  road 
Rights-of-Way  on  private  property.  The  Alger  Delta  Co-op's 
lines  are  located  in  the  same  procedure. 

Power  Generation  Plants 

The  six  major  power  companies  that  serve  the  Study  Area  have 
28  generating  stations  within  the  Study  Area.  The  names  and 
locations  of  the  stations  are  given  in  Table  1.  The  Wisconsin 
Michigan  Power  Company,  which  has  the  majority  of  stations 
in  the  Study  Area,  develops  its  power  primarily  on  the  Brule 
or  Menominee  Rivers  on  the  border  between  Michigan  and 
Wisconsin.  Power  is  generated  at  480  kV,  2.3  kV,  4.16  kV, 

6.6  kV  and  6.9  kV,  and  stepped  up  to  69  kV  for  transmission 
throughout  the  area.  In  limited  areas,  7.2  kV,  12.47  kV  or 
13.8  kV  is  also  used  as  a transmission  voltage. 

The  Plains  substation,  located  west  of  Norway,  Michigan  on 
the  Menominee  River,  carries  power  at  138  kV.  This  power  is 
generated  at  the  Point  Beach  Nuclear  Plant  to  the  south  in 
Wisconsin  and  carried  on  three  circuits  on  two  high  voltage 
tower  lines  to  the  Plains  substation  where  it  is  stepped 
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Table  1.  GENERATING  PLANTS  SERVING  POWER  TO  THE  STUDY  AREA 


Name 

Location 

Capacity 

(KW) 

Fuel 

•Utilization 

Upper  Peninsula  Power  Company 

J.  H.  Warden  Station 

L'Anse 

15,625 

Coal 

80% 

Prickett  Hydro  Station 

Baraga  County 

2,200 

Hydro 

75% 

Ishpeming  Station 

Ishpeming 

7,500 

Coal 

92% 

Ishpeming  Station  (CCI) 

Ishpeming 

10,000 

Diesel 

80% 

Hoist  Hydro  Station 

Dear  River  Storage 

4,400 

Hydro 

75% 

McClure  Hydro  Station 

Marquette  Twp. 

8,000 

Hydro 

75% 

Cataract  Hydro  Station 

Forsyth  Twp. 

2,000 

Hydro 

75% 

Carp  Hydro  Station  (CCI) 

Marquette 

4,400 

Hydro 

75% 

Presque  Isle  Station  (CCI) 

Marquette 

334,700 

Coal 

89% 

+Escanaba  Station 

Escanaba 

25,300 

Coal 

87% 

+Au  Train  Hydro  Station 

Au  Train 

896 

Hydro 

75% 

+Portage  Station 

Adams  Twp. 

55,000 

Fuel  Oil 

80% 

+Dodgeville  Station 

Dodgeville 

9,080 

Fuel  Oil 

80% 

+Victoria  Station 

Victoria  Dam 

12,000 

Hydro 

75% 

Wisconsin  Michigan  Power  Company 

Twin  Falls 

Twin  Falls,  MI. 

6,490 

Hydro 

60-  95% 

Brule 

Mastadon,  MI. 

6,666 

Hydro 

47-  75% 

Pine 

Florence,  WI. 

4,000 

Hydro 

50-100% 

Sturgeon 

Loretto,  MI. 

1,000 

Hydro 

80% 

Big  Quinnesec  Falls 

Iron  Mountain,  MI. 

17,778 

Hydro 

79-100% 

Chalk  Hill 

Amberg,  MI. 

9,750 

Hydro 

42-  68% 

White  Rapids 

Am berg , MI. 

10,000 

Hydro 

60-  86% 

Peavy  Falls 

Randville,  MI. 

15,000 

Hydro 

93-10C% 

Way 

Crystal  Falls,  MI. 

1,800 

Hydro 

0-10ft 

Michigamme  Falls 

Florence,  MI. 

10,667 

Hydro 

80-  8ft 

Hemlock  Falls 

Crystal  Falls,  MI. 

3,111 

Hydro 

32-  84% 

Lower  Point 

Crystal  Falls,  MI. 

100 

Hyrdo 

10ft 

••Kingsford 

Kingsford,  MI. 

9,000 

Hydro 

55-  6ft 

+Point  Beach 

Wisconsin 

1,000,000 

Nuclear 

- 

Crystal  Falls  Electric  and  Water 

Department 

Point  River 

Crystal  Falls 

— 

Hydro 

- 

Marquette  Board  of  Power  and  Light 

#2  Hydro  Station 

Dead  River  Alright  St. 

3,000 

Hydro 

70% 

#3  Hydro  Station 

Dead  River/CR  550 

700 

Hydro 

70% 

#4  Diesel  Station 

Dead  River/CR  550 

15,000 

Diesel  Oil 

60% 

#5  Shiras  Station 

Foot  of  Hampton  St. 

38,000 

Diesel  Oil 

60% 

* Variations  based  on  monthly 

low  to  high  flows  within  a dependable  range 

over 

a 30-year  record. 

**  Switching  only. 

+ Not  located  within  the  Study  Area 
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down  to  69  kV  and  13.8  kV  for  transmission  in  the  area. 

Power  is  also  carried  through  the  substation  at  138  kV 
continuing  northerly  to  the  Nordic  interconnection  with  the 
Upper  Peninsula  Power  Company  located  three  miles  west  of 
Felch,  Michigan.  Data  on  major  substations  is  included  in 
Appendix  A. 

K.  I.  Sawyer  Air  Force  Base 

Electrical  power  is  provided  to  Sawyer  Air  Force  Base  by 
purchase  contract  with  Upper  Peninsula  Power  Company. 

The  UPPC  main  is  a 69  kV,  3 phase,  three-1/0  ACSR  wire 
feeding  the  power  company  owned  transformers  in  the  Gov- 
ernment owned  main  substation  at  the  southeast  corner  of  the 
base  near  the  sewage  treatment  plant.  The  feeder  connects 
with  the  Upper  Peninsula  Power  Company's  Gwinn  substation 
five  miles  away.  Installed  in  the  base  substation  are  two 

5.000  kVA  Delta  to  Wye  transformers  which  reduce  the  supply 
voltage  to  7,200/  12,470  volts.  These  transformers  have  a 

7.000  kVA  forced-air  capacity.  Seven  1,200  amp  power  cir- 
cuit breakers  (one  main  and  six  feeder  breakers)  limit  the 
load  on  the  transformers.  Six  fused  disconnects  and  two  air 
break  switches  are  also  installed  at  the  station.  The  Power 
Company  owns  all  equipment  up  to  the  voltage  regulator. 

Three  main  feeders,  two  of  four-2  ACSR  size  and  one  of  four- 
2/0  ACSR  size,  furnish  power  to  the  distribution  network  on 
the  base  area.  Three-four  wire  feeds  (one-2/0,  one-1/0  and 
one-4/0  ACSR)  serve  the  Capehart  housing  area.  Except  in 
the  airfield  area,  all  feeders  are  carried  overhead  on 
poles.  The  airfield  area  is  provided  with  an  underground 
duct  and  manhole  system.  The  general  condition  of  wire, 
poles,  and  transformers  is  good  and  apparently  adequate  to 
meet  base  needs. 

Emergency  power  is  available  at  the  base  in  the  form  of  30 
fixed  and  portable  power  units. 

Telephone  Systems 

The  Utilities  Data  Map  shows  the  telephone  plant  central 
offices  and  routes,  with  open-wire  lines,  buried  cable,  and 
aerial  cable  identified.  Open-wire  lines  are  quite  scarce. 

The  plant  is  predominantly  buried  cable,  and  this  trend  will 
continue  in  the  future. 

The  Study  Area,  including  the  ten-mile  periphery  is  served  by 
six  telephone  companies:  Michigan  Bell  Telephone,  Midway  Tele- 

phone, Baraga  Telephone,  Chatham  Telephone,  Upper  Peninsula 
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Telephone,  and  General  Telephone  Company  of  Michigan.  They 
are  responsible  for  the  following  exchanges  within  and  adja- 
cent to  the  Study  Area: 


Michigan  Bell 


Amasa 

Bark  River 

Big  Bay 

Champion 

Channing 

Cornell 

Crystal  Falls 

Escanaba 

Gladstone 

Gwinn 

Hermansville 
Iron  Mountain 

Midway 

Golden  Lake 
Trout  Creek 
Watton 

Upper  Peninsula 


Iron  River 
Ishpeming 
Marquette 
Michigamme 
Negaunee 
Norway 
Powers 
Rapid  River 
Republic 
Rock-Perkins 
Stephenson 


Baraga 

Alston 

Baraga 

Tapiola 

Chatham 


Carney 

Faithorn 

Felch 

Fench  River 
Huron  Mountain 
Michigamme  Forest 
Watson 


Au  Train 
Chatham 
Skandia 
Trenary 

General  Telephone 
L ' Anse 


The  Huron  Mountain  exchange  area,  in  the  northern  portion  of 
the  Study  Area,  has  only  recently  been  assigned  to  the  Upper 
Peninsula  Telephone  Company,  and  plans  will  not  be  complete 
until  approximately  October  1976.  The  site  for  the  new  cen- 
tral office  has  not  yet  been  selected.  Initial  plans  are 
expected  to  provide  for  approximately  100  miles  of  cable 
lines . 


The  Study  Area  plus  the  ten-mile  wide  periphery  presently 
contains  37  central  offices  and  the  following  estimated 
amounts  of  lines:  836  route  miles  of  open  wire  lines,  1,674 

sheath  miles  of  buried  cable,  and  530  sheath  miles  of  aerial 
cable . 


L 
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Pipeline  Systems 

As  shown  on  the  Utilities  Data  Map,  there  are  several  major 
transmission  pipelines  within  the  Study  Area.  These  are 
listed  below,  along  with  the  length  of  pipeline  within  the 
Study  Area  plus  periphery. 


Company 

Pipe  Size 
(in) 

Commodity 

Length 

(mi) 

National  Pipeline  Company 

6 

Jet  aircraft 
fuel 

32 

Lakehead  Pipeline  Co.,  Inc. 

30 

Crude  oil 

92 

Northern  Natural  Gas  Co. 

2,  3,  4,  6,  8,  10 
12,  16 

Natural  gas 

138 

Michigan  Consolidated  Gas  Co. 

6,  8,  10,  16 

Natural  gas 

144 

Great  Lakes  Gas  Transmission  Co. 

36 

Natural  gas 

92 

Michigan  Wisconsin  Pipeline 

30 

Natural  gas 

9 

Pipelines  utilize  cathodic  protection  to  prevent  corrosion. 
Some  problems  of  interference  between  cathodic  protection 
systems  of  different  pipelines  have  been  reported. 

Railway  Systems 

There  are  six  railroad  companies  in  the  Study  Area.  All 
provide  freight  services.  One,  the  Marquette  & Huron  Moun- 
tain Railroad,  has  a short  excursion  line  running  northwest 
from  Marquette  that  operates  only  during  the  summer.  Their 
routes  are  shown  on  the  Transportation  Data  Map,  and  the 
mileages  of  their  lines  within  the  Study  Area  plus  the  ten- 
mile  peripheral  region  are  tabulated  below. 

Company Length  (miles) 

Chicago  & North  Western  Transportation 
Company 

Escanaba  & Lake  Superior 

Lake  Superior  & Ishpeming  Railroad 
Company 


244 

62 

124 
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Chicago,  Milwaukee,  St.  Paul,  and 

Pacific  (Milwaukee  Road)  128 


Soo  Line  Railroad  Company  188 

Marquette  & Huron  Mountain  Railroad 

Company  10 


The  Milwaukee  Road  owns  a large  railroad  yard  in  the  town  of 
Channing . 

Most  main  routes  include  communications,  signalling,  and 
control  circuits  such  as  open-wire  lines,  automatic  block 
signals,  underground  cables,  and  track  circuits.  The  E&.LS 
has  no  communications  lines  or  signal  lines  along  its 
tracks;  all  communication  is  by  radio. 

Tracks  approximately  one  mile  long  are  used  for  hauling  ore 
in  two  underground  iron  mines  (Mather  and  Sherwood) . 

Vehicles  are  dc  powered,  using  a trolley  wire  hung  from  the 
roof;  the  rails  act  as  the  circuit  ground. 

There  are  numerous  abandoned  mines  in  the  Study  Area.  It  is 
presently  unknown  to  what  extent  these  mines  might  contain 
abandoned  rails.  The  Transportation  Data  Map  shows  the 
location  of  the  known  existing  railroad  systems. 

Fences 

Large  regions  within  the  Study  Area  are  covered  by  forest 
and  are  virtually  devoid  of  fences.  Fences  are  usually  in 
well  defined  areas  of  private  land  usually  enclosing  small 
farms.  Such  fences,  usually  three  or  four  strands  of  barbed 
wire  on  wood  posts,  have  overall  lengths  of  a few  hundred  to 
a few  thousand  feet  along  each  side.  They  often  have  inter- 
ruptions due  to  a driveway  opening  and  breaks  caused  by  poor 
condition  of  repair.  Although  some  fences  are  in  good 
condition,  many  have  wires  rusted  and  broken  and  lying  on 
the  ground  at  frequent  intervals,  posts  toppled  and  rusty 
wires  on  the  ground,  or  bare  posts  standing  with  no  wires  on 
them. 

The  most  substantial  and  significant  individual  fences  are 
associated  with  institutions  or  industry;  e.g.,  a four- 
strand  fence  (in  good  condition)  more  than  two  and  one-half 
miles  long  on  one  side  of  K.  I.  Sawyer  Air  Force  Base,  a 
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chain-link  fence  along  a portion  of  the  Air  Base,  a chain- 
link  fence  around  church  grounds  (approximately  0.8  mile 
perimeter) , and  fencing  around  numerous  mining  areas. 

Certain  areas  of  "caving  ground"  are  enclosed  with  either 
four-feet  high  mesh  fences  plus  three  strands  of  barbed 
wire,  or  a chain-link  fence  plus  barbed  wire  on  steel  posts. 

There  are  some  electric  fences  (one  or  two  wire  strands) 
used  to  enclose  farm  animals,  but  such  fences  are  relatively 
rare. 

There  are  some  short  sections  of  snow  fences,  but  these  also 
are  relatively  rare. 

Highways  through  hilly  areas,  along  curves,  or  over  streams 
have  many  bridges  or  exposed  sections  of  highway  protected 
by  steel  guard  rails  or  cables.  These  are  often  on  the 
order  of  1,000  feet  long. 

Other  Conditions 

In  some  cases  active  iron  mines  have  utility  conductors  up 
to  approximately  one  mile  long.  These  include  power  lines, 
telephone  field  wires,  and  water  pipes  (metal  in  some  cases, 
plastic  in  others) . 

K.  I.  Sawyer  Air  Force  Base  has  some  single  phase  power  dis- 
tribution lines  for  lighting,  cables  in  underground  ducts, 
and  a buried  fuel  distribution  system. 

There  are  a few  skiing  areas  within  the  Study  Area,  some 
with  ski  lifts  having  long  steel  cables. 

Several  urban  regions  have  cable  TV  (in  addition  to  broad- 
cast TV) . Coaxial  cable  is  usually  strung  on  poles  shared 
by  other  utilities. 
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RELATIONSHIP  TO  OTHER  DATA 


The  characteristics  of  the  utilities  in  the  Study  Area  are 
dependent  upon  the  nearby  population  centers  and  on  the 
mining  industry,  which  has  been  one  of  the  major  activities 
in  the  area. 

The  Study  Area,  in  the  western  portion  of  the  Upper  Penin- 
sula of  Michigan,  is  largely  a forested  area  with  some  agri- 
cultural regions,  and  six  active  iron  mines,  with  an  addi- 
4k  tional  mine  to  open  in  1976.  There  are  approximately  200 

inactive  mines  in  the  area. 

Major  population  centers  in  the  area  are  Marquette,  Negaunee, 
and  Ishpeming  to  the  northeast;  L'Anse  to  the  northwest; 
Crystal  Falls  and  Iron  Mountain  to  the  southwest;  and  Esca- 
naba  and  Gladstone  to  the  southeast.  There  are  also  many 
small  towns. 

K.  I.  Sawyer  Air  Force  Base,  south  of  Marquette,  is  an  active 
base  of  the  Strategic  Air  Command. 

There  is  a strong  correlation  in  the  configuration  of  the 
transportation  and  utilities  systems  in  the  Study  Area. 

Power  and  telephone  lines  commonly  parallel  or  share  rail- 
road or  rural  road  Rights-of-Way. 
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VALIDITY 


The  utilities  systems  data  are  primarily  those  of  facilities 
location.  The  utilities  system  map  was  prepared  from  power 
system  maps  provided  by  Williams  & Works,  and  from  tele- 
phone, railroad  and  pipeline  system  maps  provided  by  IIT 
Research  Institute. 

All  incorporated  areas  of  2,000  people  or  more,  plus  a 
buffer  zone  of  one  mile,  are  excluded  from  the  Study  Area. 
Other  areas  excluded  from  the  Study  Area  are  the  Huron 
Mountain  Club  and  the  McCormick  Experimental  Forest  (Figure 
1) . Due  to  the  density  of  data  and  graphic  limitations, 
systems  within  the  urban  areas  were  not  shown  except  when  it 
was  necessary  for  continuity. 

The  power  systems  data  tabulated  and  delineated  in  this 
document  was  gathered  by  personal  visits  by  Williams  S. 

Works'  personnel  to  all  the  various  power  companies  pro- 
viding electrical  utility  service  within  the  Study  Area. 

Maps  were  obtained  from  Upper  Peninsula  Power  Company, 
Wisconsin  Michigan  Power  Company,  Crystal  Falls  Electric  and 
Water  Department,  Marquette  Board  of  Light  and  Power,  Onton- 
agon County  Rural  Electrification  Association  and  Alger 
Delta  Cooperative  Electrical  Association.  The  data  were 
obtained  in  December  1975. 

Telephone  systems  maps  were  obtained  from  Michigan  Bell 
Telephone  Company,  General  Telephone  Company  of  Michigan, 
Midway  Telephone  Company,  Baraga  Telephone  Company,  Chatham 
Telephone  Company,  and  Upper  Peninsula  Telephone  Company. 
Many  of  the  data  were  obtained  in  1974  and  updated  to 
January  1976. 

Pipeline  routes  of  Lakehead  Pipeline  Company,  Northern 
Natural  Gas  Company  and  Great  Lakes  Gas  Transmission  Company 
were  obtained  from  maps  furnished  by  those  companies. 

Routes  for  National  Pipeline  Company,  Michigan  Consolidated 
Gas  Company,  and  Michigan  Wisconsin  Pipe  Line  Company  were 
obtained  from  pipeline  atlases  published  by  the  Oil  and  Gas 
Journal  and  from  supplemental  information.  Due  to  the  small 
scale  of  these  maps,  the  data  accuracy  is  uncertain. 

The  existing  railroad  lines  shown  on  the  Transportation  Data 
Map  were  taken  from  the  Department  of  Natural  Resources' 
County  Base  Map.  The  Department  updated  the  map  in  1974. 
These  lines  were  checked  against  the  1975  Official  Railroad 
Map  of  the  State  of  Michigan. 
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Fence  information  was  obtained  by  a visual  survey  along 
approximately  600  miles  of  U.  S.  and  state  highways  and 
county  roads  in  the  Study  Area.  Because  no  reliable  maps  of 
fence  locations  were  available,  this  data  category  was  not 
added  to  the  Utilities  Data  Map. 

The  accuracy  of  the  Utilities  Data  Map  depends  on  the 
quality  of  the  original  maps  which  varied  considerably  in 
scale,  detail,  and  accuracy. 
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Services.  December  2,  3,  1975;  February  18,  1976. 

Wisconsin  Michigan  Power  Company  Northern  Division,  Iron  Moun- 
tain, Michigan.  Personal  communication  by  Williams  & 
Works  with  Edward  Koerschner  (Manager) , M.  Thoburn  Gibson 
(Supervisor  of  Field  Engineering) , Willard  Miller  (Line 
Superintendent) , Robert  Linssen  (Supervisor  of  Engineer- 
ing Department).  December  17,  18,  & 19,  1975;  February, 
1976. 

Wisconsin  Public  Service  Corporation,  Green  Bay,  Wisconsin. 

Personal  communication  by  Williams  & Works  with  David  W. 
Schonke,  P.E.,  Manager  of  Division  Engineering.  Decem- 
ber 2,  1975. 
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APPENDIX  A 

MAJOR  SUBSTATIONS 
IN  THE  STUDY  AREA 

Source:  Williams  & Works 

March  5,  1976 


MAJOR  SJBSTATIONS  OAT  A - UPPER  PENINSULA  POWER  COMPANY 


Auto  Trans 


'.6Lt  1 - Major  Substations  Data  - Upper  Peninsula  Power  Company  - Continued 


Major  Substations  Data  - Upper  Peninsula  Power  Company  - Continued 


iABlE  2 - MAJOR  SUBSTATIONS  SATA  - WISCONSIN  MICHIGAN  POWER  COMPANY 


Customer  Owned 


TABLE  2 - Major  Substations  Data  - Wisconsin  Michigan  Power  Company  - Continued 


Customer  Owned  Note:  WMP  Co  has  four  mobile  substations  on  flat  beds  used  in 

Not  in  area  emergencies.  Voltages  are  extremely  flexible  for  use  in 

the  system  up  to  69  KV 


TAS'.E  3 - MAJOR  SUBSTATIONS  DATA  - MARQUETTE  BOARD  OF  LIGHT  AND  POWER 


ta  Big  Bay  Sub  (south)  Is  connected  to  this  circuit. 


TA3LE  i - MAJOR  SULSTATIOi.S  DATA  - ALGER  DELTA  COOPERATIVE  ELECTRIC  ASSOCIATION 


